Physical and chemical considerations in the in vitro calibration of microdialysis probes for biogenic amine neurotransmitters and metabolites.
The object of the present study was to examine the effects of temperature, oxidation, and pH on in vitro relative recovery of catecholamine and indoleamine neurotransmitters and their metabolites using microdialysis probes. Relative recovery of norepinephrine (NE), dihydroxyphenylacetic acid (DOPAC), 5-hydroxyindoleacetic acid (5HIAA), dopamine (DA), homovanillic acid (HVA), and 5-hydroxytryptamine (5HT) increased with temperature from 0 to 46 degrees C. For each compound, the increase in the amount recovered with increasing temperature was different. The stability of norepinephrine and dopamine was not affected at any temperature using deoxygenated calibration standard solutions containing ascorbic acid but was greatly reduced when exposed to ambient air without antioxidant treatment; catecholamine metabolites and the indole compounds were less affected. No change for in vitro relative recovery was observed by varying the pH of the perfusing solution from 6 to 8. Thus, temperature control in probe calibration as well as analyte stability using antioxidant treatment are important in reducing the error when estimating extracellular concentrations of neurotransmitter and metabolites.